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Introduction
In thispaperweconsideranoverlappinggenerationmodelinwhichpeople, bornintwo
differentcountries, decidewheretospendtheirworkingperiodof life, andwheretoretireafter
it. Thetwocountriesdifferintechnologyandqualityof life. The”northern” country, N, ismore
productive, whileinthe”southern” country, S, peoplenjoyabetterqualityof life. Locational
preferencesareinfluencednotonlyby”objective” criteria–likeclimate, pollution, congestion–,
butalsoby”cultural” factors. Thusweassumethatpeopleprefertoliveintheircountryof
origin. footnote 
It will beshownthat, underplausibleassumptions, locationaldecisionscausemigrationfrom
StoN, buttheimportanceofthisphenomenondependsonhowlocationalpreferencesaremade
endogenous.
InSection2wedescribetheproductionsideofourmodel, andinSection3itsconsumption
side. Wethenexaminetheinfluenceof locationalpreferencesthataretakenasexogenous, in
Section4, andmade ndogenous, atleastfortheirsubjectivecomponent, inSection5.
The productionsector
Indigenouspopulationisassumedtobeconstantinbothcountries, andequalto2PN and2PS
respectively, sothatPN andPS aretheworkingpopulationsinthetwocountries. footnote 
Technologyinthetwocountriesi representedbyCobb-Douglasproductionfunctions. Country
N hasafactorneutraltechnologicaldvantageoncountryS. Moreprecisely:
YS = KS
KLS
1?K   #   
YN = Ý1+ aÞKN
KLN
1?K   #   
wheretheparametera > 0measuresthetechnologicaldvantageenjoyedbyN. Notethat,
becauseofmigration, Li doesnotnecessarilycoincidewithP i (i = N,S). Weassumethatcapital
is formedbycostlessreshapingoftheconsumptiongood, sothatwedonotneedaseparateprice
forit.
Eachindividualinelasticallysuppliesoneunitof laborinthefirstperiodof life, thereby
earningincome; partof it isconsumed, andtherestis investedinordertoallowconsumptionf
capitalandinterestinthesecondperiodof life, whentheindividualisretired.
Firmsoperateinaperfectlycompetitives tting, sothatfactorsofproductionarepaid
accordingtheirmarginalproductivity; wethereforehave
gS = Ý1? KÞkS
K   #   
gN = Ý1+ aÞÝ1? KÞkN
K   #   
rS = KkS
K?1   #   
rN = Ý1+ aÞKkN
K?1   #   
wheregi isrealwage, ri istherentalrateofcapital, andki =
K i
L i
isper-workercapitalin
countryi (i = N,S).
Weassumeperfectinternationalcapitalmobility, sothatinequilibriuminterestratesare
equalizedasbetweenthetwocountries. Thefollowingconditionmusthereforeholdin
equilibrium:
kN
kS
= gNgS = Ý1+ aÞ
1/Ý1?KÞ > 1   #   
Thus, inabsenceof labourmovement, countryN hashigherper-workercapitalandhigher
realwagesthancountryS.
The consumptionsector
Individualsbornincountryi maximiseanintertemporalutilityfunction, thevalueofwhich
dependsonthelevelsofconsumptioni thetwoperiodsof life, andonthecountriesinwhich
individualspendtheirtwoperiodsof life. WeassumethefollowingCobb-Douglasformfor
suchafunction:
UiÝCj,t,Cj,t+1,jÝtÞ,jÝt+ 1ÞÞ = ÝZi,jÝtÞCj,tÞJÝZi,jÝt+1ÞCj,t+1Þ1?J   #   
Notethatconsumptionlevelsinbothperiodsarelinkedtothecountryj whereindividuals
workduringthefirstperiodof life; infactonlythatperiodisrelevanttodeterminelife-long
income. As forZi,jÝtÞ , it isaparameterdescribinghowindividualsbornincountryi enjoyliving
incountryj attimet. Notealsothathisunusualintertemporalutilityfunctioncanbederived, by
anincreasingmonotonictransformation, fromthemoreusualfunction:
UiÝCj,t,Cj,t+1,jÝtÞ,jÝt+ 1ÞÞ = UtÝCtÞ + 11+ _
Ut+1ÝCt+1Þ
byletting
UtÝCtÞ = logÝZi,jÝtÞCj,tÞ
Ut+1ÝCt+1Þ = logÝZi,jÝt+1ÞCj,t+1Þ
takingantilogsanddefining
J ¯ 1+ _
2+ _
Thusthereisaone-to-onepositivefucntionbetweentheintertemporaldiscountrate_ and
theparameterJ, whichcorrespondstotheshareoftotalincomedevotedtoconsumptioni
periodt. Notethatwhen_ = 0, thenJ = 1/2, sothatwhenindividualsdonotdiscountthefuture,
consumptiona dsavingintheworkingperiodoftheirlifeareequal. Notealsothat, asthe
intertemporaldiscountrategoestoinfinity, individualstendtoconsumealltheirincomewhile
young.
Maximizationof(8) issubjecttothebudgetconstraint
ptCj,t + pt+1Cj,t+1 = ptgj,t
wherej = N,SandjÝtÞ maybedifferentfromjÝt+ 1Þ, andwherept istheproductpriceattimet.
Thisleadstothefollowingconsumptionfunctions:
Cj,t = Jgj,t   #   
Cj,t+1 = Ý1? JÞÝ1+ rÞgj,t   #   
whereinequilibrium
1+ r = ptpt+1
Consumptionlevelsarenottheonlydecisionthatindividualsmustmakeinorderto
maximize(8), astheymustalsodecidewheretoworkandwheretospendtheretirementperiod
oftheirlife. Inotherwords, individualsmustchoosethecountriesjÝtÞ andjÝt+ 1Þ. This
locationalpairßjÝtÞ,jÝt+ 1Þà mustsatisfythecondition
UiÝCj,t,Cj,t+1,jÝtÞ,jÝt+ 1ÞÞ ³ UiÝCj v,t,Cj v,t+1,jÝtÞ v,jÝt+ 1Þ vÞ   #   
forallßjÝtÞ v,jÝt+ 1Þ v à ® ßjÝtÞ,jÝt+ 1Þà. Notethathisinequalitydoesnotimplythatboth
jÝtÞ v ® jÝtÞ andjÝt+ 1Þ v ® jÝt+ 1Þ, butratherthatinthepairßjÝtÞ v,jÝt+ 1Þ v à eitherjÝtÞ v ® jÝtÞ or
jÝt+ 1Þ v ® jÝt+ 1Þ.
Thisproblemcannotbesolvedbydifferentiation, becausethechoicesetisnotcontinuous;
howeversomereasonableassumptionsaboutZi,jÝtÞ andZi,jÝt+1Þ provideasolution.
Exogenous locationalpreferences
Letusfirstuseequations(3), (4), (8), (9), and(10) torewritetheoptimalityconditionas
Zi,jÝtÞ
J Zi,jÝt+1Þ
1?J kjÝtÞ
K Ý1+ ajÝtÞÞ ³ Zi,jÝtÞv
J Zi,jÝt+1Þv
1?J kjÝtÞv
K Ý1+ ajÝtÞvÞ   #   
whereajÝtÞ = 0if jÝtÞ = SandajÝtÞ = a if jÝtÞ = N.
Asanticipatedabove, Zi,j isanindexthatcapturesboththe”objective” qualityof lifein
countryj , andthe”subjective” locationalpreferencethatindividualsbornincountryi havefor
countryj relativetocountryi. WecanthereforethinkofZi,j ascomposedoftwofactors, Qj and
Ai,j, whereQj representsthe”objective” qualityof lifeincountryj, whileAi,j measureshow
individualsbornin i likelivingincountryj. Thus:
Zi,j ¯ QjAi,j   #   
AssumingthatSoffersabetterqualityof life, thefollowingconditionholds:
QS > QN   #   
Moreoverweassumethat, othersthingsequal, individualspreferlivingintheircountryof
origin, footnote sothat:
Ai,i > Ai,j   #   
if j ® i. FinallyweassumethatindividualsbornincountryN haveaverystrongpreferencefor
theirowncountry, sothathefollowingconditionholds:
QNANN > QSANS   #   
Usingconditions(14), (15), and(16), andconsideringthatinequilibriumkN > kS , wecan
solvetheindividuals’ locationalproblem. Usingdefinition(13) wecanrewrite(12) as
ÝQjÝtÞAi,jÝtÞÞJÝQjÝt+1ÞAi,jÝt+1ÞÞ1?JkjÝtÞ
K Ý1+ ajÝtÞÞ ³
ÝQjÝtÞvAi,jÝtÞvÞJÝQjÝt+1ÞvAi,jÝt+1ÞvÞ1?JkjÝtÞv
K Ý1+ ajÝtÞvÞ   #   
Usingequations(7) and(16) toanalysethealternativesfacingindividualsbornincountryN,
it iseasytoseethat
UNÝCN,t,CN,t+1,N,NÞ = ÝQNANNÞJÝQNANNÞ1?JkN
KÝ1+ aÞ >
ÝQNANNÞJÝQSANSÞ1?JkN
KÝ1+ aÞ = UNÝCN,t,CN,t+1,N,SÞ
UNÝCN,t,CN,t+1,N,NÞ = ÝQNANNÞJÝQNANNÞ1?JkN
KÝ1+ aÞ >
ÝQSANSÞJÝQNANNÞ1?JkS
K = UNÝCN,t,CN,t+1,S,NÞ
UNÝCN,t,CN,t+1,N,NÞ = ÝQNANNÞJÝQNANNÞ1?JkN
KÝ1+ aÞ >
ÝQSANSÞJÝQSANSÞ1?JkS
K = UNÝCN,t,CN,t+1,S,SÞ
Thus, individualsborninN choosetoworkandgrowoldintheircountryoforigin.
ConsidernowthealternativesfacingindividualsbornincountryS. Firstnotethat, whatever
thecountrychosenfortheworkingperiod, theydecidetogrowoldintheircountryoforigin. In
fact, usingequations(7), (14), and(15), it iseasytoseethat:
USÝCN,t,CN,t+1,N,SÞ = ÝQNASNÞJÝQSASSÞ1?JkN
KÝ1+ aÞ >
ÝQSASNÞJÝQNASNÞ1?JkN
KÝ1+ aÞ = USÝCN,t,CN,t+1,N,NÞ
USÝCS,t,CS,t+1,S,SÞ = ÝQSASSÞJÝQSASSÞ1?JkS
K >
ÝQSASSÞJÝQNASNÞ1?JkS
K = USÝCS,t,CS,t+1,S,NÞ
Thisresultdependsonthefactthat, inthesecondperiodof life, individualsmakeachoice
onlyinrelationtotheirlocationalpreferences(theirincomehasbeendeterminedinthefirst
period), andsincecountrySoffersabetterqualityof life, andisstrictlypreferredtocountryN by
thoseborninS, thenindividualsbornincountrySdecidetogrowoldthere, regardlessofwhere
theyhavechosentospendtheworkingperiodoftheirlife. Onthecontrary, individualsbornin
N, inordertodeterminetheirlocationalchoicemustconsidertheadditionalcondition(16); in
fact, eventhoughtheirpreferencesare”biased” infavouroftheircountryoforigin, they
recognisethatcountrySoffersabetterqualityof life; thuspreferencefortheircountryoforigin
mustbestrongenough.
It remainsnowtobedeterminedwhetherindividualsborninSchoosetoworkthereorinN.
IndividualsborninSwillmigrateandworkinN if thefollowingconditionholds:
USÝCN,t,CN,t+1,N,SÞ = ÝQNASNÞJÝQSASSÞ1?JkN
KÝ1+ aÞ >
ÝQSASSÞJÝQSASSÞ1?JkS
K = USÝCS,t,CS,t+1,S,SÞ
Usingtheequilibriumcondition(7) andsimplifying, wecanequivalentlywrite:
ÝQNASNÞJÝ1+ aÞ1/Ý1?KÞ > ÝQSASSÞJ   #   
or
ZSNJ Ý1+ aÞ1/Ý1?KÞ > ZSSJ
i.e.
ZSN/ZSS > Ý1+ aÞ1/ßJÝ1?KÞà   #   
Thus, withexogenouslocationalpreferenceswegettheresulthat, if individualsborninSdo
notappreciatelifeincountryN toobadly, orif thewagedifferentialis largeenough, allthe
workingpopulationofcountrySwillmigratetoN. Of courseaninverseconclusionholdsif
inequality(19) isreversed. In thiscasetherewill notbemigration. It is immediateoverifythat
onlyinaparticularcase(19) canbesatisfiedwithequality, therebyimplyingindifference
betweenthetwoalternativelocationsforworkersbornincountryS.
Endogenous locationalpreferences
Moreinterestingconclusionsholdif theratioZSN/ZSS ismade ndogenous, atleastin its
”objective” components, QS, QN. NotethatheendogeneityofZSN/ZSS isempiricallyvery
reasonable; infact, thisratio, althoughpossiblylinkedtoexogenouselements, uchasthe
climateofthetwocountries, dependsalsoonpollution, congestion, andlocationalpreferences,
allofwhichmaybefunctionofthedistributionof labour. ThusmigrationtocountryN makesit
morecrowded, andpossiblymorepolluted, therebyworseningitsqualityof life. Moreover, if
manyworkersfromcountrySmigratetoN, indigenouspopulationi N maybecomemore
hostiletoindividualsborninS. Ontheotherhand, countryN maybecomemorepleasantforS
nationals, asmoreworkersborninSmayliveclosetoothermigrantsoftheirsamecultureand
nationality.
Wecandeterminetheequilibriumdistributionofworkersfrom(19), holdingitasan
equality. However, astheresultdependsonthefunctionalformchosentoendogenisetheratioon
theleft-handsideof(19), welimitouranalysistoshowhowequilibriumisaffectedwhenthe
relevantparameterschangeundersomereasonablefunctionalforms.
Qualityof life dependenton pollution
In thisfirstcaseweassumethathe”subjective” factorsintheindividuals’ preferencesfor
theircountryoforiginÝAijÞ aregiven, whiletherelativequalityof lifeinthetwocountriesÝQiÞ
isanegativefunctionoftheirrespectivel velsofproduction. Morespecifically, weassumethat
greaterproductioncausesgreaterlevelsofpollution, andthisdeterioratesthequalityof life.
Formallywehave:
ASN/ASS ¯ a < 1
QS/QN = qÝYS/ÝYS + YNÞÞ > 1
withqv < 0. Thusthequalityof lifeishigherincountryS, butdetorioratesa itsshareoftotal
productioni creases.
Using(1), (2), (3), and(7), anddefining
L ¯ LN/ÝPN + PSÞ
weget
YS/ÝYS + YNÞ = ß1+ Ý1+ aÞ1/Ý1?KÞL/Ý1? LÞà?1
andwecandeterminethesignoftherelevantpartialderivativesofqÝ.Þ:
qLv ¯
/qÝ.Þ
/L
> 0   #   
qav ¯
/qÝ.Þ
/a > 0   #   
qKv ¯
/qÝ.Þ
/K
> 0   #   
ThusanincreaseinL, a, orK, byraisingtheshareoftotalproductionofcountryN, improvesthe
qualityof lifeincountrySrelativetothatinN.
Theequilibriumcondition(19) cannowbewrittenas
qÝL,a,KÞJ = aJÝ1+ aÞ1/Ý1?KÞ   #   
andlenditselftoexercisesincomparativestatics.
Firstnotethat, bydifferentiating(23) withrespecttoL andJ, weget:
dL/dJ = ßa
JlogÝaÞÝ1+ aÞ1/Ý1?KÞ ? qÝ.ÞJ logÝqÝ.ÞÞà
JqÝ.ÞJ?1qLv
< 0
becausethedenominatorispositive, whilethenumeratorisunambiguouslynegative(remember
thata < 1, sothatlogÝaÞ < 0). If theshareof incomedevotedtoconsumptionduringthefirst
periodincreases, therelevanceofthequalityof lifeintheplacewherethatperiodisspent
increases, andtheincentivetomigrateandworkinN decreases.
Second, bydifferentiating(23) withrespecttoL anda, wecanseethatwhenthepreference
forone’sowncountrydecreases( othatabecomeshigher) agreaterpartoftheworking
populationofcountrySwillmigrate. In fact:
dL/da= Ja
J?1Ý1+ aÞ1/Ý1?KÞ
JqÝ.ÞJ?1qLv
> 0
Third, differentiating(23) withrespecttoL anda, wegetanambiguousresult. Thisshould
notcomeasasurprise, becauseahighertechnologicaldvantageinfavourofN raisesthewage
differentialinfavourofthatcountry, butalsoworsensitsqualityof lifewithrespecttothatinS,
becauseofhigherpollutionlevels:
dL/da = Ý1? KÞ
?1aJÝ1+ aÞK/Ý1?KÞ ? JqÝ.ÞJ?1qav
JqÝ.ÞJ?1qLv
Notethathedenominatorispositive, asarebothtermsinthenumerator. Thusahigherwage
differentialinfavourofcountryN raisesmigrationonlyif thenegativepollutioneffect
(measuredbyqav ) isnottoohigh.
Forth, extendingsimilarargumentsothedifferentiationf(23) withrespecttoL andK, the
resultisagainambiguous; infactK ispositivelylinkedtothewagedifferentialbetweenthetwo
countries, butalsonegativelyrelatedtotheshareofcountryS intotalproduction:
dL/dK =
aJÝ1+ aÞ1/Ý1?KÞlogÝ1+ aÞÝ1? KÞ?2 ? JqÝ.ÞJ?1qKv
JqÝ.ÞJ?1qLv
Thisderivativeisalsopositiveonlyif the”pollutioneffect” ofanincreaseinK (asmeasuredby
qKv ) isnottoohigh.
Qualityof life dependenton congestion
In thiscaseweassumethatherelativequalityof lifeisaffectedbypeoplecrowdingina
country, ratherthanbythecountrylevelsofproduction. Weknowfromourpreviousanalysis
thatindividualsdecidetogrowoldinthesamecountrywheretheyareborn, sothatwecan
assumeqÝ.Þ tobeafunctionoftheinternationaldistributionofworkersonly. Thusweassume:
ASN/ASS ¯ a < 1
QS/QN = qÝLÞ > 1
withqv > 0.
Now, insteadof(23), wedifferentiatehesimplerequilibriumcondition:
qÝLÞJ = aJÝ1+ aÞ1/Ý1?KÞ   #   
andwegetthefollowingresults:
dL/dJ = a
J logÝaÞÝ1+ aÞ1/Ý1?KÞ ? qÝLÞJ logÝqÝLÞÞ
JqÝLÞJ?1qvL
< 0
dL/da= Ja
J?1Ý1+ aÞ1/Ý1?KÞ
JqÝLÞJ?1qLv
> 0
dL/da = Ý1? KÞ
?1aJÝ1+ aÞK/Ý1?KÞ
JqÝLÞJ?1qLv
> 0
dL/dK = a
JÝ1+ aÞ1/Ý1?KÞÝ1? KÞ?2logÝ1+ aÞ
ßJqÝ.ÞJ?1qLv à
> 0
andtheambiguityoftheeffectsofa andK onL iseliminated.
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